Abstract. In this paper we consider the possibility of using the absolute depression "bajo del Gualicho" (-72 m), Río Negro Province, Argentina, to generate electricity by means of a connection with the sea in the Gulf of San Matias, located about 25 km to the East [1]. This would allow the formation of a large lake that would create an "artificial albúfera" which will cover an area of about 1234 km 2 .
Introduction -The Tides
The phenomenon of tides, despite being well-known and relevant to humanity since people learned to sail, his explanation, calculation and forecasting issues are developed in the last centuries. Isaac Newton took the first step by analyzing the impact of the attraction of the moon and the sun on the waters, in the early eighteenth century. At the end of this century Laplace discovered the resonance effects of the waves on the coast. George Darwin discovered in 1879 the ratio of the tides with the distance to the moon. In 1902 Henri Poincare established the basic equations which govern the tides and from there scientists were able to develop numerical methods and even scale models. The Earth is almost a perfect sphere, where Moon and Sun, continually changing their position on it, producing movements of ocean currents in seas and oceans. It is also possible to add the effects of the rotation of the Earth on its axis and variations in seafloor depth affecting the direction and intensity of these flows [4] . The most important effect appears in areas where the Moon is near the horizon because the gap between attraction and centripetal force acts producing currents affecting the entire volume of water in depth, with the diference on wind effects which is only on surface mass. Because of the Moon is never far away from Ecuador, where gravitational forces of Moon and Earth on the water are balanced, this situation combined with terrestrial rotation, produce areas where the water moves more at very high latitudes. The movement consists of the entire mass of water along meridians, addressing low latitudes. Besides the Coriolis acceleration has effects on the surface of the Earth, where the water velocity produced has more value at low latitudes than at high flows diverted to the West [4] . Assuming that the sea depth is raised by the proximity of the continent, the height of the tidal wave increases with the square of the ratio of depths neglecting friction with the seabed. Consequently shorelines, especially those that are at East, increase tidal level twice daily, as in the case of Patagonia. Keep in mind that the moon's orbit is sometimes above or below the ecliptic, therefore sea movements continuously change in complex form in a sequence that repeats every 19 years, and also the distance betwenn Earth and Moon varies by 10% every 28 days. The Sun alone would produce lower amplitude as half Moon tides. Actually the effects of the Moon and Sun are superimposed and this complicates mare the actions since the relative position between them changes every 29 days (Se Fig. 1  and 2 ). Once or twice a year the Moon, Sun and Earth are at Eclipse position and an abnormally high tide occurs. Where the Sun, Moon and Earth are perfectly aligned with the Moon at perigee and exceptional tide or Saxby occurs, (one in a century) as happened in the English Channel in 1967 where the 11km sea receded at low tide and then climbed 22 meters level.
Bajo del Gualicho Project
The goal of this project is to estimate:
• The instalated power and energy with the present technology.
• The return of capital by means of green bones.
• To estimate the cost of the global work to do. The word "albúfera" is identified with nearshore places that are flooded by the sea as a result of the tides with varied depths places. In Argentina, the lagoon of Mar Chiquita in Buenos Aires Province is a classic example of a natural pond.
Fig. 1: Location of Bajo del Gualicho
The Bajo del Gualicho is 25/30 km from the seaside ( Fig.1 and  2 ). At the level 0, the future borders of albúfera lakr has more than 20km long and 80km wide [5] . This lake is connected with the sea, in the Gulf of San Matias, through channels first (about 10km) and then tunnels (15km). This combination of channels and tunels is because of a plato around the albufera with almost 15km long.
The Technology to use is the following: 1-Channels of 100m wude, 25m depth and 10km long with concrete cover to avoid erosion. 2-Tunels of 15m of diamenetr and 15km long. 3-Hydrokinetic turbines of 200kW, two per column. 4-Bulbo turbines of 8MW in tunels. Fig. 2 shows the lake at 0 level to the sea, this is about 1234km2, 1.5 times the area of Ramos Mexia lake of El Chocón Hydropower station ("The Construcction of the Century" during 1970s). Fig. 2 shows the distribution of some tunels and channels from the albúfera to the sea near San Antonio city, in Rio Negro Province. 
Technology proposed
The tunneling machines that fit the project should have a diameter between 15 and 20m. The last tunelling works in the world have enabled these technologies are developed and also Argentina has one for rail tunnels. The excavated soil is relatively soft (clay) [6] which would allow excavation without mishap. In the case of conventional channels conventional machines would be used on large surface excavations. In the case of hydrokinetic turbines, similar to those developed and commercial supply in the UK of 200kW (two column) are suitable for this project. Larger turbines would increase the cost and decrease the installed capacity. These turbines can be combined with bulb ones in the entrance or end of channels, increasing the installed power. There is no an unique combination of turbines in type and location, we can make several combinations in different places of channels and tunnels. Here we have presented only one of them to get an overall estimation. 
Energy Estimation and Green Bonds
In the case of the energy supplied, the following considerations con be made: 1. The artificial lake will have two daily tides, which 4 hours will considered for electrical generation. The beginning (1 h.) and the end (1h.) of the tidal, the level for water storage is negligible. 2. The power installated is estimated with the size and number of channels and tunels. Hidrokinetics turbines will placed in the channel with a combination of 2-1-2-1... in a distance of 100m between each line of 3 or 2 turbines. A bulb turbine is located in each tunel (4 per channel). 3.This energy is regular, everyday you can get four times generation: two of 4hs of high tide and two of 4hs of low tide (Total 16hs. Of electrical generation in average). 4. It is predictable because you know at what time the tides occur (high and low tide) per day, so it is easy to integrate the unit commission of generators into the Argentinean Electric System (AES). 5. The fossil fuel with more emissions is taken as reference for avioded green house gases used for green bonds estimation. Steam turbines in AES use fuel oil as fuel, Table 1 shows the comparison of emissions. 6. As a control value of green bonds takes U$S 6.6/tonCO 2 in December 2013 [7] . The useful border of the lake has 15km long, the channels width is 100m and the embankment width between channls is 50m, so there will be 100 channles with 10km long.
The hydrokinetic turbines (HKT) will be in arrangements of 2-1-2... separated 120m each line of 2 or 1. There will be 83 lines of turbines (two per column), 42 with 2 column and 41 with 1 ones.
The total of turbines per channel will be 125 columns with 2 machines/column will be 250 turbines per channel. The total Installed Power will be: 250 turbines x 200kW x 100 channels=5000MW
In the case of Bulb turbines of 10MW per machine, there will be 4 tunnels per channel, resulting in 400 turbines. The total Installed Power of bulb turbines will be: 10MW/bulb x 400turbines = 4000MW Table 2 shows the estimation of total installed power and energy/year: 
Global Cost Estimation

Analysis of results
The estimated installed power is similar to half of demand for Argentina in 2014 and the overall estimated cost including civil work is about U S5000/kW installed.
The average energy needed for Argentina per year is about 170TWh. The energy produced annually by El Gualicho is almost 17% of the country.
The capital return by green bonds is about U$S100.10 6 which is not a very high value today. But in medium-term bonds will reach U$S 40/ton of CO 2 [8] , which would give us a figure close U$S600.10 6 (1,5% of the global investment). It is necesary to wait when prices of the green bonds reach that figure to certify the CO2 avoided.
Conclusions and Recomendations
Comclusions:
This project is a big one and will last more than 10 years, so this one should be included in a national enegry policy.
This type of project allows having installed capacity according to demand growth (800MW / year) or or a big part of it. Such power can be increased or decreased according to the variations of demand growth.
Argentina imported fossil fuel, particularly fuel oil worth U$S8000. 10 6 /year [11] . Such figure would permits to contruct up to 20 combinations of Channel/tunel with instaled machines per year.
During the second year hydrokinetic turbines installed, could generate energy with capital return, compared with a traditional tide-hydraulic installation which last al least 4 years [12] .
Recomendations:
This work take into account only energy bussines, but also there is a touristic one, on the banks of the lake with width of at least 3 km, which gives us an area of 600km2, three times the area of the city of Buenos Aires. The capital raised from sales of such land should be estimated as part of the return on capital for the project.
